
ABSTRACT 

JOSEPH, ELIZABETH, KATE. Current Production Practices, Factors Leading to Adoption 

of Production Practices and Technologies, and Preferences for Receiving Information of Beef 

Cattle Producers of the Three Regions of North Carolina. (Under the direction of Dr. Mark 

Kistler). 

 

 The study, a descriptive-correlational design, planned to determine current production 

practices, why a beef cattle producer would or would not adopt a new production practice or 

technology, and information dissemination preferences of beef cattle producers in the three 

regions of North Carolina. The study also sought to determine if selected characteristics of 

beef cattle producers related to their adoption of new technologies and production practices 

and if the three regions of North Carolina differed in their current production practices and 

information receiving preferences.  

 A stratified random sample was taken to ensure equal representation of all three 

regions from 1,130 contacts obtained from county Extension livestock agents to get a sample 

of 553 participants. Data were collected using a mail questionnaire following procedures 

recommended by Dillman (2009). Two-hundred fifty-five participants responded to the 

questionnaire, for a response rate of 46%.  

 Adoption of new production practices or technologies was most influenced by 

profitability. The most preferred communication channel/source was the North Carolina 

Cooperative Extension Service. Ease of incorporation of a new production practice or 

technology and education level were positively correlated, while years of farming experience 

and an innovation’s contribution to profitability were negatively correlated. The three regions 

did not differ in production practice usage or information receiving preferences.  



 The majority of the respondents were white, male, had 37 years of farming 

experience, and were over 50 years old. The most commonly used production practice was 

treating calves for internal and external parasites. The main reason for adopting a production 

practice was because it contributed to profitability. This reason also had the most influence 

on a producer’s decision to adopt. An innovation not contributing to profitability was the 

most common reason to not adopt. The Cooperative Extension Service was the most 

preferred communication channel and source of the respondents. Producers with higher 

education levels were more likely to adopt a new production practice or technology based on 

its ease of incorporation. The more years of farming experience a producer had, the less 

concerned they were with an innovation contributing to profitability. There were no 

differences found among production practice usage and communication channel and source 

preferences of the three regions of North Carolina.  

 Underutilized production practices should be the focus of educational programs put 

on by organizations, such as the North Carolina Cooperative Extension Service. These 

programs should also focus on production practices and technologies that contribute to 

profitability. Producers with less years of farming experience should be targeted by 

educational programs regarding new production practices and technologies. 

Recommendations for practice and further research based on the findings of this study are 

also included.  

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

© Copyright 2013 by Elizabeth Joseph 

All Rights Reserved 

 

 

 

 

 

 

 

 



Current Production Practices, Factors Leading to Adoption of Production Practices and 

Technologies, and Preferences for Receiving Information of Beef Cattle 

Producers of the Three Regions of North Carolina  

 

 

by 

Elizabeth Kate Joseph 

 

 

A thesis submitted to the Graduate Faculty of 

North Carolina State University 

in partial fulfillment of the  

requirements for the degree of 

Master of Science  

 

Extension Education  

 

 

Raleigh, North Carolina 

2013 

 

APPROVED BY: 

 

 

_______________________________  ______________________________ 

Dr. K.S.U. Jayaratne                                 Dr. Matt Poore 

 

 

 

________________________________ 

                                           Dr. Mark J. Kistler 

                                           Chair of Advisory Committee 



 

ii 

 

DEDICATION 

 

 This thesis is dedicated to my parents, Michael Joseph and Elizabeth Sweeney. 

Without them I would not have been able to accomplish all that I have so far. They have 

supported me in every way they could and I could not have done this if it wasn’t for them. 

Thank you for helping me to achieve my goals and sticking with me through the process.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

iii 

 

BIOGRAPHY 

 

 I am from Poughkeepsie, New York, a city about 75 miles north of New York City, 

located in the Hudson Valley. I grew up in a city but I was destined for the country. I began 

riding horses when I was seven years old and I couldn’t get enough of the fresh country air. 

After graduating from high school I had my heart set on the south where college football was 

a religion. I ended up in Clemson, South Carolina studying Animal Science, and my blood 

will always run orange. While in my undergraduate years I discovered my passion for 

livestock as well as for teaching. Growing up where I did there was no Extension presence. 

During my junior year of college I had an opportunity to interact with local Extension agents 

and discovered what career path I wanted to take, becoming a livestock Extension agent. 

After graduating with my degree in Animal Science I took a year off and went home to work. 

I found myself wanting to continue my education and learn how to be an Extension agent, 

and I knew I was destined to live in the South. That brought me to the Agricultural and 

Extension Education department at North Carolina State University. The classes were 

interesting and informative but I missed working with the animals, so I decided to pursue a 

minor in Animal Science. I will be graduating shortly and hope to find a job as a livestock 

agent. I eventually want to pursue my doctorate in Animal Science.  



 

iv 

 

ACKNOWLEDGMENTS 

 

 I first must thank my parents for their support. I also must thank my office mate, Kati 

Ingerson. We started together and we will finish together. She has helped me through these 

past two years more than she knows.  

 I would not have had this opportunity if it was not for the department of Agricultural 

and Extension Education at North Carolina State University for accepting me into their 

graduate program. I have learned so much with all of their help. I must give special thanks to 

my committee – Dr. Mark Kistler (chair) and Dr. K.S.U. Jayaratne of the AEE department, 

and Dr. Matt Poore of the Animal Science department. All of the faculty and staff have made 

my time as a graduate student in this department an extremely educational and enjoyable 

experience that I wouldn’t change for the world.  

 

 

 

 

 

 

 

 

 

 



 

v 

 

TABLE OF CONTENTS 

 

LIST OF TABLES .................................................................................... vii 

 

LIST OF FIGURES ................................................................................... ix 

 

CHAPTER 1 INTRODUCTION .................................................................1 

Statement of the Problem ...........................................................3 

Purpose of the Study ..................................................................4 

Importance of the Study .............................................................4 

Delimitations ..............................................................................5 

Limitations .................................................................................5 

Assumptions ...............................................................................6 

Definitions of Terms ..................................................................6 

Chapter Summary ......................................................................8 

 

CHAPTER 2 THORETICAL FRAMEWORK AND  

      REVIEW OF LITERATURE ................................................................9 

 

 Theoretical Framework ..............................................................9 

 Literature Related to Production Practice Usage .....................11 

 Literature Related to Adoption ................................................13 

 Literature Related to Information Dissemination ....................17 

 Chapter Summary ....................................................................21 

 

CHAPTER 3 METHODS AND PROCEDURES .....................................23 

 

 Purpose .....................................................................................23 

 Research Design.......................................................................24 

 Population and Sample ............................................................24 

 Instrumentation ........................................................................27 

 Data Collection ........................................................................29 

 Data Analysis ...........................................................................30 

 Chapter Summary ....................................................................31 

 

CHAPTER 4 FINDINGS ...........................................................................32 

       

 Results for Research Question 1 ..............................................33 

 Results for Research Question 2 ..............................................40 

 Results for Research Question 3 ..............................................42 

 Results for Research Question 4 ..............................................45 

 Results for Research Question 5 ..............................................48 



 

vi 

 

 Results for Research Question 6 ..............................................51 

 

 

CHAPTER 5 SUMMARY, DISCUSSION, CONCLUSIONS,  

 IMPLICATIONS, AND RECOMMENDATIONS ............................52 

 

 Summary ..................................................................................52 

 Conclusions ..............................................................................55 

  Research Question 1 ..........................................................55 

  Research Question 2 ..........................................................57 

  Research Question 3 ..........................................................58 

  Research Question 4 ..........................................................59 

  Research Question 5 ..........................................................60 

  Research Question 6 ..........................................................61 

 Implications..............................................................................62 

 Recommendations ....................................................................64 

  

REFERENCES ..........................................................................................67 

 

APPENDICIES ..........................................................................................72 

 Appendix A. Survey.................................................................72 

 Appendix B. Notification Letter ..............................................78 

 Appendix C. Cover Letter ........................................................79 

 Appendix D. Thank You/Reminder Post Card ........................80 

  

 

 

     

    

 

 



 

vii 

 

LIST OF TABLES 

 

Table 4.1 Composition of North Carolina Beef Cattle Producers  

                        Based on Operation Type ...................................................33  

 

Table 4.2 Primary, Secondary, and Tertiary Commodities 

                        Produced by North Carolina Beef Cattle Producers ..........34  

 

Table 4.3 Number of Head of Breeding Females and/or Stockers  

    Grazed or Backgrounded Annually by North Carolina 

                        Beef Cattle Producers ........................................................35  

 

Table 4.4 Composition of North Carolina Beef Cattle Producers  

                        by Region ...........................................................................36  

 

Table 4.5 Extent of Off-Farm Work of North Carolina Beef  

                        Cattle Producers .................................................................36  

 

Table 4.6 The Importance of Generating On-Farm Income,  

  Choosing Production Practices to Reduce Labor Costs, 

                        and the Use of the Internet for Business Purposes .............37   

 

Table 4.7 Previous Year’s Overall Net Household Income of  

                        North Carolina Beef Cattle Producers ...............................38  

 

Table 4.8 Percentage of Previous Year’s Household Net Income  

  from the Beef Cattle Operation of North Carolina 

                        Beef Cattle Producers ........................................................38  

 

Table 4.9         Age of North Carolina Beef Cattle Producers ...................39 

 

Table 4.10 Highest Level of Education of Beef Cattle Producers in 

                        North Carolina ...................................................................39  

 

Table 4.11 Current Production Practice Usage by Beef Cattle 

                        Producers of North Carolina ..............................................41  

 

Table 4.12 Reasons that Affect Why a Beef Cattle Producer in 

  North Carolina Would Adopt New Technologies and  

                        Production Practices...........................................................43  

 

Table 4.13 Reasons that Affect Why a Beef Cattle Producer in  



 

viii 

 

  North Carolina Would Not Adopt 

                        New Technologies and Production Practices .....................43  

 

Table 4.14 Factors Influencing the Adoption Decision of Beef  

                        Cattle Producers in North Carolina ....................................44  

 

Table 4.15 Preference of Information Dissemination Mode 

                        of Beef Cattle Producers of North Carolina .......................45  

 

Table 4.16 Frequency of Information Received from  

                        Various Communication Channels/Sources ......................46  

 

Table 4.17 Communication Channel/Source Preferences of  

                        North Carolina Beef Cattle Producers ...............................47  

 

Table 4.18       Pearson Product-Moment Correlation Between  

  Beef Cattle Producer Characteristics and their 

  Adoption of New Technologies and Production 

                        Practices .............................................................................50  



 

ix 

 

LIST OF FIGURES 

 

Figure 1.1     The Three Regions of North Carolina ....................................7 

 

 

 

 

 

 

 

 

 

 

 



 

1 

 

CHAPTER 1 

INTRODUCTION 

 

 It has never been truer than now that low-cost beef cattle producers in all segments of 

beef production will survive the competitive market environment longer than high-cost 

producers, who will eventually be unable to compete (Funston, n.d.). Most producers believe 

they are operating at the lowest cost possible for their situation (Funston, n.d.), but producer 

ignorance toward the existence or misperceptions of production practices that affect 

profitability can lead to decreased adoption of cost effective production practices (Amacher 

& Feather, 1994). Informational incentives encourage adoption of new production practices 

by changing beef cattle producers’ perceptions of their cost effectiveness (Amacher & 

Feather, 1994). Because of this, implementation of programs that educate producers will lead 

to greater adoption rates.  

 In order to maintain a profitable agricultural operation, it is crucial to adopt new 

management and production practices (Cox & Miller, 2006). Information through 

agricultural research is available for farmers; however, they are hesitant to adopt new 

practices straight from those sources. King and Rollins (1999) found that although university 

specialists were seen as a trustworthy source of information for Pennsylvania farmers, they 

were rarely used. The method used to disseminate research information about new 

production practices and technologies may influence if the producer accesses and then uses 

the information (Cox & Miller, 2006). For change to occur through information transfer, 
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organizations need to utilize the producers’ current communication networks (Israel & 

Wilson, 2006).   

 Beef cattle operations are the most common of all agricultural operations in the 

United States, accounting for 31.2% of all farms (National Agricultural Statistics Service, 

2007). The beef cattle industry in the United States in 2007 had a total of 687,540 farms, 

ranches, and feedlots with the sales of cattle and calves totaling $62.1 billion (USDA/NASS, 

2007). Of those 687,540 farms, ranches, and feedlots, 60% of them had fewer than 50 head 

of cattle (USDA/NASS, 2007). The typical beef cattle producer was a white male who was 

58 years old, with something other than farming as their primary occupation (USDA/NASS, 

2007).  

 Beef cows that have calved and beef heifers in North Carolina account for 52% of all 

cattle in the state (North Carolina Agricultural Statistics Service, 2012a). There were 14,895 

beef cattle operations in the state with 88% of them having less than 50 head of cattle, as of 

2007 (USDA/NASS, 2007). The North Carolina cattle industry was valued at $664 million as 

of January 1, 2012 (North Carolina Agricultural Statistics Service, 2012b). The 

characteristics of the beef cattle industry in North Carolina reflect those of the southeastern 

United States.   

 Beef cattle production in the southeastern United States stands out in characteristics 

such as herd size, importance of cattle to overall household income, and management 

practices (Adkins & Riley, 2012). Cow-calf operations are typical for the southeast because 

of the climate, forage availability, and primary land usage being for row crop production. 

Beef cows become a place holder and operation size may be limited or sectioned into smaller 
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units due to the increased cost opportunity of range land for crop production and recreation 

use (McBride & Mathews, Jr., 2011). These smaller farms dominate the southeast and often 

require supplemental, off-farm income sources (USDA, 2008a), but are generally small 

enough in scale to be manageable for those with restricted time and resources (Adkins & 

Riley, 2012).   

 

Statement of the Problem 

 There have been numerous studies done on factors that affect the adoption of 

production practices by beef cattle producers (Doye, Lalman, Vestal, & Ward, 2008; 

Gillespie, Kim, & Paudel, 2007; Gillespie, Kim, & Paudel, 2005; Bevers, Doye, Falconer, 

McGrann, Ramsey, & Ward, 2005; Gillespie, Kim, & Paudel, 2004; and Faminow, Parsch, & 

Popp, 1999). There have been many studies done on communication channel preferences and 

information dissemination amongst agricultural producers (Brunson & Price, 2009; Cox and 

Miller, 2006; Chase, McLaughlin, & Roseler, 1994; Akridge, Gloy, & Whipker, 2000; Israel, 

Mayo, & Vergot III, 2005; and Licht & Martin, 2007). There have also been several studies 

done on adoption characteristics (Barao, 1992; King & Rollins, 1995; Mayfield & Yapa, 

1978; Dorfman, 1996; and Wozniak, 1993).  

  The researcher found few studies that focused on beef cattle producers in the 

southeast, specifically North Carolina. Beef cattle can be found in all 100 counties of North 

Carolina (Ag’s Cool: Beef, n.d.), and with the diversity of the three geographic regions of the 

state, production practices, adoption qualities, and preferred communication channels of beef 

cattle producers are likely to differ from region to region.  
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Purpose of the Study 

 The purpose of this study was to determine the current production practice usage, 

why or why not a production practice would be adopted, and the preferred mode of receiving 

information by beef cattle producers in three regions of North Carolina. Through a 

quantitative study, the following research questions were addressed: 

1. What are the characteristics of beef cattle producers in the three regions of North 

Carolina? 

2. What production practices/technologies are currently being used by beef cattle 

producers in the three regions of North Carolina? 

3. What factors affect beef cattle producers’ decision to adopt new production 

practices and technologies? 

4. What are the preferred communication channels and educational interventions 

used by beef cattle producers to obtain new information on new technologies and 

production practices? 

5. Are the selected characteristics of beef cattle producers related to their adoption of 

new technologies and production practices?  

6. Do the three regions of North Carolina differ in their current production practice 

usage and preferences of receiving information?  

 

Importance of the Study 

 This study aimed to better understand the needs of beef cattle producers in the three 

regions North Carolina in relation to production practice adoption and information 
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dissemination. Because this study focused on reasons for non-adoption, the results can help 

organizations, such as the North Carolina Cooperative Extension Service, in developing 

educational programs aimed at those with an educational need.  

 

Delimitations  

 The study was delimited to beef cattle producers representing the three regions of 

North Carolina, and consisted of six out of the state’s 100 counties as of January and 

February of 2013.  

 

Limitations 

 Because of the nature of this study, there were some inherent limitations that could 

not be controlled. The researcher obtained the contact lists from county Extension agents. 

The researcher had to rely on those lists being up-to-date and representing actual beef cattle 

producers, resulting in possible frame error. This could have also created bias among the 

respondents for their communication channels and sources preferences because they 

previously had contact with the North Carolina Cooperative Extension Service. Another 

possibility of frame error existed due to removal of non-deliverable addresses, non-beef 

cattle producers, and deaths. The data sample of 588 from a sampling frame of 1,130 

introduced response error as a limitation of the study.  Because the sample representing the 

three regions of North Carolina was purposive, the results can only be generalized to the 

study population and not to the beef cattle industry of North Carolina as a whole. Because 

survey research was used, the data obtained consists of perceptions of the respondents and 
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not actual changes or adoption of production practices or technologies. Although the 

instrument was pilot tested successfully, there was a chance that a study participant could 

have misunderstood a question or did not answer truthfully.  

 

Assumptions 

 The researcher assumed the participants of the study understood the questions being 

asked on the questionnaire. The researcher also assumed that they knew the answers to the 

questions asked. It was furthermore assumed that the study participants answered the 

questions truthfully.  

 

Definitions of Terms  

Production practices: This term refers to practices that are done on the farm. For the purpose 

of this study, production practices include, but are not limited to, using artificial insemination 

on heifers and cows, soil testing, and using computerized record keeping systems.  

Best Management Practice (BMP): These are practices used by agricultural producers to 

control the generation and transmission of pollutants from agricultural activities to water 

resources of the state (Harborth, LeBlanc, Pope, Scaglia, & Sheffield, 2012).   

Communication channel: For this study, Rogers’s (2003) definition was used; how 

information is passed from one party to another.  

Innovation: For this study Rogers’s (2003) definition was used; an idea, practice, or object 

that is recognized as new by an individual. 
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Dissemination: For this study Rogers’s (2003) definition was used; the process in which an 

innovation is communicated through certain channels over time among members of a social 

system.  

The Mountain Region/the Mountains: When the researcher refers to this region it includes 

Buncombe, Henderson, and Polk Counties, North Carolina. This region is designated by the 

number one in Figure 1.  

The Piedmont Region/the Piedmont: When the researcher refers to this region it includes 

Wilkes County, North Carolina. This region is designated by the number two in Figure 1. 

The Coastal Plains Region/the Coast: When the researcher refers to this region it includes 

Bladen and Johnston Counties, North Carolina. This region is designated by the number three 

in Figure 1.  

 

Figure 1. Three Regions of North Carolina  
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Chapter Summary 

  Adoption of new production practices and technologies is essential to ensure the 

staying power of an agricultural operation. The producer needs to be exposed to the 

information about the new innovation. Further, in order for adoption to occur, the producer 

must understand how the innovation can help his or her operation. Agricultural producers 

rely on various communication channels to gain information about new technologies and 

production practices.  

  The beef cattle industry is the most common agricultural practice in the United States 

with the majority of the farms consisting of 50 head of cattle or less. Like the United States, 

the majority of beef cattle operations in North Carolina have less than 50 head of cattle. Beef 

cattle production in the southeast is distinct from the rest of the country in terms of the size, 

importance of the operation to overall household income, and production practices.   
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CHAPTER 2 

THEORETICAL FRAMEWORK AND REVIEW OF LITERATURE 

 

 The chapter was broken down into two sections, the theoretical framework for the 

study and the review of literature. The review of literature was broken down into three more 

sections, one about production practices, one on factors that affect production practice 

adoption, and another about information dissemination. Studies used for the review of 

literature were found in peer-reviewed periodicals and books.  

 

Theoretical Framework 

 Rogers (2003) defines an innovation as an idea, practice, or object that is recognized 

as new by an individual. Adopting a new production practice or innovation can be 

intimidating, especially for farmers who, before adopting the innovation, must weigh out the 

benefits of adopting with the associated costs (Doye, Lalman, Vestal, & Ward, 2008).  

For any type of innovation adoption, there is a decision process that the adopter 

undergoes, described by Rogers (2003) as a progression that occurs over time rather than an 

immediate response. This process consists of five stages: knowledge, persuasion, decision, 

implementation, and confirmation. Gaining knowledge about the innovation is the first step 

because this allows potential users to better predict the profitability of adopting (Wozniak, 

1993). Once the knowledge is gained, the adopter can then form an opinion, whether it is 

positive or negative, about the innovation (Rogers, 2003). The decision stage is where the 

potential user actively takes steps to either adopt or reject the innovation. Implementation 
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happens when the innovation is actually adopted and put into practice. During this stage, the 

adopter can mold the innovation to best fit the current situation. Molding the innovation to 

best serve the existing environment will lead to long-term adoption and acceptance.  This 

process of manipulation is referred to as “re-invention” (Rogers, 2003, p.20). The 

confirmation stage reinforces the decision to adopt the innovation; however, that decision can 

be reversed if the adopter finds inconsistent messages regarding the innovation. When taking 

into account all the stages involved in innovation adoption, one can see how challenging it 

can be to decide whether or not to adopt.  

Before the innovation can be adopted however, diffusion of the innovation must 

happen. Rogers (2003) describes four main elements that go into diffusion of an innovation: 

the innovation, communication channels, time, and a social system. An innovation, an idea, 

object, or practice that is perceived as new to a potential adopter, must first be identified. 

Communication channels, the ways information is passed from one party to another, are 

important in their role of creating awareness of the innovation. Time is interrelated with 

many of the processes that go along with innovation adoption, such as the innovation-

decision process, where an individual moves from knowledge of an innovation to the 

adoption or rejection of that innovation. Time is also a factor in the innovativeness of the 

potential adopters which depends on whether they are early or late adopters, and furthermore, 

time is inherent in the rate of adoption of the innovation. The last element, a social system, 

necessitates that those involved work together to solve a common goal. A social system is the 

boundary for which the innovation must reach and be diffused. The social system plays a 
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major role in the adoption of an innovation because the structure within dictates whether or 

not adoption occurs.  

Rates of adoption of innovations depend on the perceived characteristics of the 

innovation by the potential adopter(s) (Rogers, 2003). There are five characteristics that have 

been found to especially influence the adoption of an innovation, with relative advantage and 

compatibility being predominantly important. The degree to which an innovation is 

recognized as better than what is currently in place, usually measured in economic terms, is 

its relative advantage. How well the innovation is seen to align with the existing values, past 

experiences, and needs of a potential adopter is the innovation’s compatibility. Trialability 

refers to the degree that the innovation is able to be tried on a smaller scale. The degree of 

accessibility is the innovation’s observability; the more accessible the results of an 

innovation are to others, the more likely they are to adopt. Complexity of an innovation is the 

extent to which it is seen as difficult to use and understand by the potential adopter. If an 

innovation is associated with greater relative advantage, compatibility, and observability, and 

with less complexity, the more likely it will be adopted over other innovations that do not 

have these characteristics.   

 

Review of Literature 

Production Practice Usage 

 Adopting a new technology is an important component in the change process for 

agricultural enterprises (Johnson & Ruttan, 1997). There are numerous production practices, 

ranging from breeding technologies to record keeping, which can be employed on a beef 
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cattle operation. The producer decides which ones to put into practice usually based on the 

operation.  

 Implanting calves with a growth stimulant has been shown to increase weaning 

weights of calves, with stocker and feedlot calves showing increased responses (Stewart, 

2013). Gillespie et al. (2012) found that 14.1% of United States cow-calf producers used 

implants, with stockers being more likely to adopt because of the aim to add weight during 

the stocker phase. Chung et al. (2010) found that larger beef operations were 10.4% more 

likely to utilize implants because of the added profitability.  

 The use of breeding technologies, such as artificial insemination and estrous 

synchronization, has low adoption rates in the beef cattle industry as compared to the diary 

industry. In 2007, 72.5% of pregnancies on dairy farms were conceived by artificial 

insemination (USDA/APHIS, 2009), while only 7.2% of beef operations utilized the same 

practice (USDA, 2008b). Artificial insemination is used to improve traits of economic 

importance by obtaining semen from superior bulls from across the country (Ishmael, 2012). 

It can also lead to calving earlier in the season, contributing to higher weaning weights, along 

with a more concentrated calving interval. However, introducing advanced genetics into a 

herd is a slow process because of the limited offspring produced per cow per year (Johnson 

& Ruttan, 1997).  

 Having a calving season dictates having a breeding season. There are multiple options 

for calving seasons, including, winter, spring, summer, fall, and year round and a 

combination of spring and fall or summer and winter (Parsch & Popp, 1998). Climate 

conditions will have an effect on the choice of calving season (Gillespie et al., 2012). 
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Gillespie et al. found that 61.4% of United States cow-calf producers used a calving season. 

Parsch & Popp (1998) found that 40% of Arkansas beef cattle producers have year round 

calving seasons, and one-season calving was more common than two-season calving.  

 Individually identifying cattle was done by 80.1% of United States cow-calf 

producers (Gillespie, et al., 2012). Individually identifying animals allows for easier animal 

record keeping. Keeping individual animal records are important when monitoring animal 

growth, along with benefiting downstream segments, such as backgrounders (Gillespie et 

al.). Parsch and Popp (1998) found that 35.5% of Arkansas cattle producers kept some sort of 

records. Gillespie et al. found that backgrounders were more likely to keep individual animal 

records than non-backgrounders.  

  

Factors Affecting Production Practice Adoption 

As afore mentioned, many steps are involved in making the decision to adopt an 

innovation. When discussing innovation adoption of beef cattle production, many factors 

play a role. Dorfman (1996) describes a farmer’s decision to adopt an innovation or multiple 

innovations as being based on what will maximize the expected utility of profit. Faminow, 

Parsch, and Popp (1999) also stress the importance of profitability perception when deciding 

to adopt an innovation. Farm size, risk attitudes, and constrained cash flow (Dorfman, 1996) 

are factors that go into predicting the effects associated with the decision to adopt or not 

adopt an innovation. Dorfman goes on to define other variables that go along with the 

decision to adopt an innovation: operator’s years of farming experience, amount of labor 

used in the production (by the operator and others), off-farm labor hours by the operator, and 
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operator education level. In a review conducted on 55 studies from 1982-2007, where 

adoption of one or more best management practices (BMP) was the dependent variable, it 

was found that education levels, income, acres farmed, capital of investment into the farm, 

diversity of farm operation, labor available to the farm, and access to information were all 

important, and as these characteristics increased, the adoption of BMPs also increased 

(Baumgart-Getz, Floress, Klotthor-Weinkauf, and Prokopy, 2008).  

Gillespie, Kim, and Paudel (2004) found that when adopting BMPs in Louisiana, beef 

cattle producers with higher education levels were more willing to adopt. Gillespie et al. also 

established that when a higher percentage of household income came from the beef cattle 

operation, BMPs were more likely adopted, showing the importance of resource availability. 

More diversified farms were also more likely to adopt because adoption would likely benefit 

more than one enterprise. Because the effects of adopting BMPs are usually seen over a 

longer time period, older farmers with no family member to take over the farm were less 

likely to make the investment than those who had a family member to take over because of 

the extended planning horizon.  

 A study was done to determine current management practices in cow-calf operations 

in Oklahoma (Doye et al., 2008). The practices looked at required a small capital investment, 

but varying degrees of management and/or labor requirements. The percent of dependence on 

the beef cattle operation for income decreased as off-farm employment increased from none 

to full-time. As the beef cattle herd and dependence on the operation for income grew, the 

producer consistently managed the herd in line with the recommendations from the 

university. The operation size and importance of off-farm income were significant factors in 
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affecting adoption. The results showed the importance of educators recognizing the 

operator’s resource base and operation size, goals, diversity, and attitudes toward risk. 

Faminow et al. (1999) found that farmers in Arkansas who had larger acreage were more 

likely to adopt the value-added practice of feeding weaned calves to heavier weights. Their 

study also found that producers who perceived price risk as not significant were more likely 

to retain the weaned calves than those who saw it as a risk. Producer perceptions about 

profitability, risk, and facilities were all factors significantly associated with adoption.  

A study done by Johnson and Ruttan (1997) on the impacts that technologic change 

contributed to structural change in the United States livestock industry used Rogers’ 

diffusion theory that different sociological variables were expected to influence the diffusion 

of the technology. They found that the compatibility of the innovation with the operation’s 

current beliefs and production system was positively associated with a higher rate of 

diffusion. They also found that the technologies that did not require initial major changes or 

high fixed costs were more readily adopted than those that required major modifications. The 

ability to monitor and measure the impact of the technology was also seen to have an impact 

on adoption rates.  

Producer ignorance of existence and misperceptions of the effect an innovation will 

have on farm profitability can result in decreased adoption (Amacher & Feather, 1994). The 

United States Department of Agriculture uses Demonstration Projects (DP) to encourage the 

adoption of BMPs through demonstrations to local producers. These projects were based on 

providing information regarding the benefits of the practices, which hoped to supply 

adequate adoption incentives. It has been shown that these programs had a positive influence 
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on adoption rates (Amacher & Feather, 1994). Gillespie, Kim, & Paudel (2007) found that 

unfamiliarity with BMPs lead to non-adoption. These producers likely had limited contact 

with the Natural Resource Conservation Service (NRCS) and the state Extension Service, 

were less likely to be college educated, and most likely depended less on their beef operation 

as a major source of income. Gillespie, Kim, & Paudel found that contact with the NRCS and 

the Extension Service had a positive impact on adoption. A producer with a college 

education has the enhanced ability to process information, and was more likely to adopt. 

Hadrich (2012) conducted a study was done on the awareness and use of BMPs on North 

Dakota beef operations. He found the reasons for not adopting a BMP included initial 

material cost, initial labor hours, initial labor cost, and maintenance cost. All of the 

respondents earned some amount of off-farm income, with about one third earning a 

significant amount.   

Bassrir and Gillespie (2006) found that the main motivation of cow-calf producers 

was to maintain and conserve land. Because of this, producers may have less interest in 

seeking information regarding production practices that affect profitability (Gillespie, Kim, 

Obubuafo, & Paudel, 2008). Cow-calf producers are not seen as Confined Animal Feeding 

Operations (CAFO) or Animal Feeding Operations (AFO), therefore, there are no regulations 

by the United States Environmental Protection Agency, creating even less incentive to adopt 

BMPs. The producer must see significant conservation and/or economic benefits to adopt. It 

was shown that producers with college degrees adopted BMPs more readily on their own 

versus those who did not. The less informed producers were seen as smaller, part-time 

operations with higher incomes coming from off-farm sources and less information from 
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agencies, such as NRCS or the Extension Service. The operation characteristics are similar 

for beef cattle operations in the Southeastern United States. Chung et al. (2010) found that 

operation size and dependency on generating income from the operation are the two factors 

that had the most impact on adoption. They also found that education level of the producer 

did not always have a positive impact on adoption, which contradicts results from other 

studies. The operator being older had a negative impact on adoption rates, a finding that 

corroborates previous research.  

 

Information Dissemination 

When searching for information during the adoption process, it is very common for 

people to use multiple information channels (Rogers, 2003). The selection of which channels 

and sources are used can often be based on expected or past usefulness (Lin, 1999). An 

information source is the individual or institution at which the message originates; a 

communication channel is the means by which the message gets from the source to the 

intended user(s) (Rogers, 2003). The effectiveness of the delivery of educational programs 

can be increased by matching the information sources and channels to those preferred by the 

target audience (Israel, 1991). The potential benefits of the information channel depends on 

the depth, relevance, and specificity of information that is provided (Israel & Wilson, 2006). 

Adopting new technology is a critical component in the process of change (Johnson & 

Ruttan, 1997). Potential adopters are better able to formulate expectations about profitability 

of adopting a new technology by first learning about its benefits (Wozniak, 1993). Timing of 

adoption and communication channels may have an effect on adoption and information 
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acquisition. Wozniak (1993) found that the information about a new technology coming from 

multiple sources is complementary; the likelihood of acquiring information from one source 

is positively linked with the likelihood of getting information from another. 

Akridge, Gloy, and Whipker (2000) did a study to better understand commercial 

producers’ perceptions of the usefulness of information received from a variety of sources 

and identified the factors that explain the varying attitudes toward those sources. They 

surveyed commercial crop and livestock producers. They grouped information sources into 

media sources (crop/livestock specific publications, general farm publications, direct mail, 

video, television, radio, and CD-ROM) and personal sources (local dealer and technical sales 

persons, other farmers, farmer meetings, Extension/universities, demonstrations/field days, 

manufacturer technical specialists, manufacturer salespeople, and telephone contact). The 

majority of the producers were 45-54 years old and specialized in one or two commodities, 

with none having producing more than five. A favorable attitude toward a variety of sources 

increased as the number of commodities produced increased. English, Jensen, and Menard 

(2009) also found this to be true when they sampled Tennessee livestock farmers. Internet 

use was associated with a more favorable view on multiple information sources. Education 

was not an important factor when determining attitudes toward use of information sources 

(Akridge et al., 2000). English et al. (2009) found the opposite, with the more education 

farmers had, the more willing they were to use a variety of information sources. The number 

of commodities produced and Internet use were most positively associated with the perceived 

usefulness of information sources (Akridge et al., 2000). Akridge et al. found that older 

producers were more likely to view direct mail favorably, but viewed the usefulness of other 
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farmers as an information source unfavorably. English et al. found among livestock 

producers in Tennessee that over 60% of their respondents used more than one information 

source. Older farmers, however, were less likely to use multiple sources.  

Many producers use multiple communication and information channels and sources 

when gathering information on an innovation. A study done by Licht and Martin (2007) 

found that Iowa crop producers preferred personal consultations because the information 

provided was reliable, timely, local, and specific to their operation and problems. These 

farmers viewed interpersonal communication as more reliable than mass media because they 

perceived personal communication as a way to evaluate the quality of information, and to 

better determine how or if the information applied to their operation. They favored channels 

that were quick to access, easy to use, and provided information specific to their operation. 

Mass media channels were used to receive the bulk of their information, but interpersonal 

communication was used for detailed, local, farm specific information. Israel, Mayo, and 

Vergot (2005) found that the typical beef cattle producer in Northwest Florida, who used the 

Extension Service, preferred a variety of information channels to learn, test, and confirm 

information about beef farming.  

 Chase, McLaughlin, and Roseler (1994) surveyed dairy farm managers about the 

type of information they requested from nutrition service suppliers. The higher producing 

and larger farms preferred the extended nutrition services, which included custom feed 

formulations and production record analysis, to basic services (forage sampling and ration 

balancing). This showed that a different level of technical information was needed based on 

farm productivity. Israel and Wilson (2006) found similar results when surveying horse 
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owners from different segments of the Florida equine industry. Horse owners with more 

income generating enterprises, more valuable horses, more numerous horses, or competition 

horses were more likely to use individual services from veterinarians and horse trainers. They 

also found that the use of one information channel was positively associated with the use of 

another and many of the owners surveyed used two or more channels.  

A study was done by Batte, Jones, and Schnitkey (1989) aimed to determine if 

information demands by producers were influenced by identifiable economic and 

socioeconomic characteristics, and if demands differed between grain and mixed producers. 

They found that general information was more useful when there was a variety of enterprises, 

and specialized information was used when there was a lesser number of enterprises. 

Innovativeness was also an indicator of the need for specialized information. Large farms had 

an array of information needs that were satisfied by sources that provided specialized 

information. Farms that focused on a limited number of enterprises had lower information 

requirements because they only needed information on their specific commodity. Farm size 

and innovativeness were the most important factors that influenced the probability of 

specialized information source usage.   

Barao (1992) conducted a three year study to assess the effectiveness of the 

utilization of a locally owned and operated farm to implement, demonstrate, and transfer 

technology. Of those who participated, 97% made changes because of the demonstration. 

The local producer played a key role in providing a first-hand experience, and contributed to 

the visibility of results. The participants were able to see the simplicity, usefulness, and low 

capital investment of the technology. Cox and Miller (2006) found similar results with 
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demonstrations held on a producer’s farm being most favored by other producers versus at 

research farms because of the concern that the research farm environment is not what they 

would see at their own farms.  

 

Chapter Summary 

 Diffusion and adoption of an innovation is a process, not an immediate act. The 

adoption process consists of five states: knowledge, persuasion, decision, implementation, 

and confirmation. The potential adopter must first gain knowledge on the innovation and can 

then form a decision, whether it be positive or negative, about the innovation. The next step 

decides if the innovation will be adopted or not, followed by the actual implementation of the 

innovation. During this stage, the adopter can mold the innovation to best fit the current 

situation, leading to long term adoption and acceptance. Confirmation of the decision to 

adopt the innovation is last, and can be reversed if the adopter finds inconsistent messages 

regarding the innovation. 

 Before adoption can take place; however, diffusion of the innovation must occur. Just 

as in the adoption process, there are steps in the process of diffusing an innovation. The four 

main elements that go into diffusion of an innovation are communicating the innovation 

through appropriate communication channels over time with the help of a social system. 

The rates of adoption of an innovation are affected by many factors. If an innovation 

is associated with greater relative advantage, compatibility, and observability, and with less 

complexity, the more likely it will be adopted over other innovations that do not have these 

characteristics.   
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 Determining the best way to educate farmers about new production practices is the 

main focus of many organizations, such as Cooperative Extension. This study aims to give 

insight into how to best reach beef cattle producers based on their adoption qualities and 

information dissemination preferences.  
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CHAPTER 3 

METHODS AND PROCEDURES 

 

Purpose 

The researcher desired to seek further information on production practice usage, 

reasons for adoption, and information dissemination preferences in beef cattle productions in 

three regions of North Carolina. The study also sought to determine if selected characteristics 

of beef cattle producers affected their adoption of new production practices and technologies. 

The study further sought to discover if any differences existed among the three regions in 

their production practice usage. Through a quantitative study, the following research 

questions were addressed:  

1. What are the characteristics of beef cattle producers in the three regions of North 

Carolina? 

2. What production practices/technologies are currently being used by beef cattle 

producers in the three regions of North Carolina? 

3. What factors affect beef cattle producers’ decision to adopt new production 

practices and technologies? 

4. What are the preferred communication channels and educational interventions 

used by beef cattle producers to obtain new information on new production 

practices and technologies? 

5. Are the selected characteristics of beef cattle producers related to their adoption of 

new production practices and technologies?  
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6. Do the three regions of North Carolina differ in their current production practice 

usage and preferences of receiving information?  

 

Research Design 

 This was a descriptive-correlational study. It was designed to assess the current 

production practice usage, reasons for adopting or not adopting production practices, as well 

as the preferred mode and communication channels/sources of receiving information of beef 

cattle producers in the three regions of North Carolina. The method of data collection was a 

mail questionnaire.  

 

Population and Sample 

 The researcher chose to sample beef cattle producers from the three regions of North 

Carolina, the Mountains, the Piedmont, and the Coastal Plains. North Carolina is located in 

the southeastern United States. It can be divided into three geographic regions based on three 

distinct landforms, the Coastal Plain, the Piedmont, and the Mountains, (Elementary 

Resources, n.d.; Climate Maps of North Carolina, 2010).  

 The Coastal Plain has rich, sandy soil, making the area ideal for farming (Elementary 

Resources, n.d.). This region has the highest concentration of livestock operations in the state 

and is the major region for crop production (Climate Maps of North Carolina, 2010).  

 The Piedmont is located in the middle of the state between the Mountains and the 

Coastal Plain. The Piedmont has rolling hills, rivers, waterfalls, and rapids (Elementary 
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Resources, n.d.). This is a major area in the state for forage and cattle production (Climate 

Maps of North Carolina, 2010).  

 The Mountain region is located in the western part of the state, being separated from 

the Piedmont by the Blue Ridge Mountains, which are part of the larger Appalachian 

Mountain range (Elementary Education, n.d.). Because of the terrain and cooler climate, 

agricultural production is fairly limited, but supports unique ventures, such as apple orchards 

and Christmas tree farms (Climate Maps of North Carolina, 2010). 

 The sampling frame was obtained from Cooperative Extension center mailing lists 

from six selected counties (Buncombe, Henderson, Polk, Wilkes, Johnston, and Bladen). The 

Extension agents were asked to send a mailing list for only those who had beef cattle 

operations in their county. The counties were chosen based on their location in the state. The 

aim was to get a representation from each of the three regions of North Carolina, the 

Mountains (Buncombe, Henderson, and Polk Counties), the Piedmont (Wilkes County), and 

the Coast (Johnston County) because of the varying agricultural operations and the possible 

differences in production practice usage and preference of information dissemination.  

 The Krejcie and Morgan (1970) table was used to determine the sample size. The 

population consisted of 1,130 contacts. According to Krejcie and Morgan (1970), with a 5% 

margin of error, the sample size from that population should be 291. For this study the 

sample size was doubled to 582 because of the low response rate that can be expected by 

farmers (Bassrir & Gillespie, 2006; Akridge et al., 2000; English et al., 2009; Israel et al., 

2005). After the contact list was compiled, the total sample size was 587. A stratified random 

sample was taken to ensure each of the three regions were equally represented.  
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 When conducting survey research, there are four sources of error that can affect the 

quality of the research (Dillman, Christian, & Smyth, 2009). These sources are sampling 

error, coverage error, measurement error, and non-response error. Sampling error cannot be 

controlled and is always present when doing sample surveys (Dillman et al., 2009). Coverage 

error can occur when the mode of survey questionnaire distribution does not include the 

whole population (Dillman et al., 2009), such as sending a survey via e-mail when only 50% 

of the population has an e-mail address. The researcher controlled for this by choosing to 

send the survey questionnaire by mail. Measurement error is usually due to poor question 

wording, causing a respondent to respond inaccurately or imprecisely (Dillman et al., 2009).  

To control for measurement error, the researcher conducted a pilot study. The pilot study was 

administered on November 7, 2012 at the Wake County Cattlemen’s Association meeting. 

Those present were asked to fill out the instrument and indicate an approximate time for 

completing the questionnaire. 

  Non-response error occurs when those who do not respond to the questionnaire are 

different from those who did respond (Dillman et al., 2009). There are several ways to handle 

non-response error (Miller & Smith, 1983; Briers, Linder, & Murphy, 2001). These methods 

include ignoring the nonrespondents, comparing respondents to the population,  comparing 

respondents to nonrespondents, comparing early to late respondents, and “double-dipping” 

non respondents. To control for this error, the researcher compared early respondents to late 

respondents based on key demographic information. A respondent was considered early if 

they responded prior to March 8, 2013, and late if they responded after that date. The age, net 

household income, percent of that income that comes from the beef cattle operation, 
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education level, and years of farming experience were compared using an independent 

sample t-test. The results were not significant, showing there were no differences between 

the two groups of respondents. Because of this, the results can be generalized to the whole 

population chosen for this study.  

 

Instrumentation 

 The researcher developed the instrument used for this study (Appendix A). The 

instrument was developed using a number of previously designed instruments (Doye et al., 

2008; Kistler, 2002; Jayaratne, 2012). The researcher received written or verbal consent to 

utilize the instruments. As suggested by Frankel and Wallen (2009), face and content validity 

were established by a panel of experts from the Agricultural and Extension Education and the 

Animal Science Departments at North Carolina State University. A Cronbach’s alpha was 

run to test for internal consistency (reliability) of two lists of items. The first was a list of 29 

production practices that a beef cattle producer could use. The second was a list of 19 

possible communication channels and sources that could be used by beef cattle producers. 

The test produced an alpha of .94 and .85, respectively, for the two lists. These high levels of 

Cronbach’s alpha values confirmed that the instrument was reliable (Frankel & Walden, 

2009).  

 The survey instrument consisted of three sections. The first dealt with production 

practices and contained four questions. The first question aimed to determine current usage 

of 29 production practices on a 5-Point Likert scale of 1=Hardly Ever through 5=Almost 

Always. Questions two and three both dealt with reasons for adopting or not adopting a new 
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production practice or technology, respectively. The respondents were asked to select all 

possible reasons that would lead to adopting or not adopting. The fourth question aimed to 

determine factors that influence beef cattle producers’ decision to adopt a new production 

practice or technology on a 4-Point Likert scale of 1=None through 4=High.  

 The second section dealt with information dissemination and contained three 

questions. The first question asked the mode (electronically, hard copy, or verbally) that was 

preferred by beef cattle producers for receiving information on new production practices and 

technologies. The second question contained a list of 19 communication channels and 

sources, aiming to determine how often information was received by the beef cattle 

producers on new production practices and technologies on a 6-Point Likert scale from 

1=Never through 6=Daily. The third question contained the same list as question two, but 

aimed to determine the level of preference for receiving information from the communication 

channels and sources on a 4-Point Likert scale from 1=Not Preferred through 4=Most 

Preferred.  

 The last section contained 14 questions dealing with demographic information of the 

respondents. Question one asked the respondent to indicate their main farming operation as 

mainly livestock, mainly crop farming, or both. Question two asked them to indicate their 

primary, secondary, and tertiary commodity produced, from a list of 12 commodities. The 

third question asked the respondent to indicate the number of beef breeding females in their 

herd. The fourth question asked the respondent to indicate the number of head of stockers 

grazed or backgrounded annually. Question five asked the producer to specify in which 

county the primary operation was located. The sixth question aimed to determine if any off-



 

29 

 

farm work was done by the respondents. Question seven consisted of three parts, asking the 

importance of generating enough farm income so that off-farm work was not necessary, 

choosing practices to reduce labor costs, and the use of the Internet was for business 

purposes. The eighth question asked the respondents to select a range for their past year’s 

household net income from all sources. The ninth question asked the respondents to indicate 

approximately what percentage of the past year’s household net income came from their beef 

cattle operation. Question 10 requested the number of years of farming experience. Question 

11 asked what for an age range of respondents. Question 12 asked for their highest level of 

education. Question 13 asked for the respondents’ gender. The last question, 14, asked how 

the respondent identified themselves ethnically.  

 

Data Collection 

 Procedures outlined in Dillman’s Tailored Design Method (Dillman et al., 2009) for 

mail surveys were used for mail survey implementation. Dillman’s (2009) method calls for 

multiple contacts of the participants. The first contact is notifying the participants that they 

were selected to participate, and that they will be receiving a questionnaire; then a few days 

later, the questionnaire is sent, followed a week later by a thank you/reminder postcard. A 

replacement questionnaire is sent 2 to 4 weeks after the postcard, urging the participants 

respond. The final contact happens 2 to 4 weeks after the second questionnaire is sent and 

should be made by a different mode of delivery than the previous efforts.   

 The 587 participants were mailed a pre-notice letter on January 9, 2013 (Appendix 

B). Two weeks later, on January 23, 2013, the questionnaires were mailed to the same 587 
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participants. Each questionnaire was marked with an identification number for the associated 

participant in order to keep track of non-respondents. The original packet included a cover 

letter, the questionnaire, and a business reply envelope addressed to the researcher (Appendix 

A and C). Two weeks after the original questionnaire was sent, February 6, 2013, a follow-up 

thank you/reminder postcard was sent to 556 of the remaining participants (Appendix D). 

The number decreased due to invalid addresses and questionnaires being sent to non-

producers. A second round of questionnaires was sent on February 21, 2013 to 363 

participants, which included those who had not yet sent back a questionnaire or notified the 

researcher that they were not able to complete the questionnaire. Data collection ended on 

March 8, 2013. A total response rate of 46% was obtained with 255 responses. Of those 255, 

183 were usable, making the usable response rate 33%.  

 

Analysis of Data 

 The data were analyzed using IBM SPSS Statistics 20. Descriptive and inferential 

statistics were used to summarize and describe the data, along with a t-test and Cronbach’s 

alpha. Correlation analysis was conducted among the dependent and independent variables.  

Because responses were received by only 46% of the accessible population, early and late 

respondents were compared, using an independent sample t- test, to address the non-response 

error. Therefore, findings for this study can be generalized to the study population. To 

determine the extent of relationships between respondent characteristics and their current 

production practice usage and preferences of communication channels and sources, 

correlation analysis was conducted. A two-way multivariate analysis of variance was 
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conducted to determine if differences existed among the production practice usage and 

communication channel and source preferences and the three regions of North Carolina. 

Tests for statistical significance were set priori at the .05 level.  

 

Chapter Summary 

 The purpose of this study was to characterize beef cattle producers in three regions of 

North Carolina based on their current production practices, their reasons for adopting or not 

adopting an innovation, and their preferred mode of information dissemination. A 

quantitative study was done using survey data to answer the research questions. Dillman’s 

Tailored Design Method for delivering surveys was used. The data were described using 

descriptive statistics, correlations, and a two-way multivariate analysis of variance. 
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CHAPTER 4  

FINDINGS 

  

The researcher desired to seek further information on production practice usage, 

reasons for adoption, and preferences of receiving information in beef cattle productions in 

the three regions of North Carolina. The study also sought to discover if any differences 

existed among the three regions in their production practice usage and their information 

dissemination preferences.  Through a quantitative study the following research questions 

were addressed:  

1. What are the characteristics of beef cattle producers in the three regions of North 

Carolina? 

2. What production practices/technologies are currently being used by beef cattle 

producers in three regions of North Carolina? 

3. What factors affect beef cattle producers’ decision to adopt new production 

practices and technologies? 

4. What are the preferred communication channels and educational interventions 

used by beef cattle producers to obtain new information on new production 

practices and technologies? 

5. Are the selected characteristics of beef cattle producers related to their adoption of 

new production practices and technologies?  

6. Do the three regions of North Carolina differ in their current production practice 

usage and preferences of receiving information?  



 

33 

 

 The results for this study was reported based upon each research question to be 

answered.  

 

1. What are the characteristics of beef cattle producers in the three regions of North 

Carolina? 

 Table 1 summarizes beef cattle producers based on their farming operation. The 

majority of farmers, 69.2% (n=119), operated farms that were mainly livestock operations. 

Operations that specialized mainly in crop farming accounted for only 5.8% (n=10) of the 

respondents.  

 

Table 1 

 

 Composition of North Carolina Beef Cattle Producers Based on Operation Type (N=172)  

 

Farming Operation Type n  % 

Mainly Livestock Farming 
 

119 

 

69.2 

Livestock and Crop 

Farming 

 

43 

 

25.0 

Mainly Crop Farming 
10 5.8 

 

 

 Table 2 characterizes the beef cattle producers based on the primary, secondary, and 

tertiary commodities produced on their farm. Beef cattle were the primary commodity of 

almost half (48.5%, n=132) of the respondents with forage coming in next with 18.8% 

(n=51). Forage was the most produced secondary (31.7%, n=45) and tertiary commodity 
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(9.4%, n=11), along with dairy cattle, goats, and horses. As a secondary commodity, beef 

cattle were produced by 19.7% (n=28) of the producers. Nine producers (4.9%) produced a 

commodity that was not listed. These commodities included apples, grapes, strawberries, and 

other fruits, vegetables, pine trees/Christmas trees, molasses cane, peanuts, turkeys, and bees.  

 

Table 2 

 

Primary, Secondary, and Tertiary Commodities Produced by North Carolina Beef Cattle 

Producers (N=183) 

 

 

Commodity Produced 

 

n 

Primary  

Commodity 

Secondary  

Commodity 

Tertiary  

Commodity 

n % n % n % 

Row crops 47 21 7.7 16 11.3 10 8.5 

Forage 107 51 18.8 45 31.7 11 9.4 

Small grains (wheat, barley,  

rye, etc.) 

43 14 5.1 20 14.1 9 7.7 

Tobacco 18 10 3.7 1 0.7 7 6.0 

Beef 167 132 48.5 28 19.7 7 6.0 

Dairy 11 1 0.4 ---- ---- 10 5.5 

Hog 20 9 3.3 2 1.4 9 7.7 

Poultry 34 20 7.4 5 3.5 9 7.7 

Sheep 15 2 0.7 4 2.8 9 7.7 

Goats 14 1 0.4 2 1.4 11 9.4 

Ratites 10 ---- ---- ---- ---- 10 8.5 

Equine 25 7 2.6 7 4.9 11 9.4 

Other 9 4 1.5 2 1.4 3 2.6 

        

  

 

 Table 3 summarizes the producers based on the number of head of beef breeding 

females and/or stockers that are grazed or backgrounded annually. These data were used as 

indicators of operation size. In both number of breeding females and number of cattle 
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backgrounded annually, the majority of the farms had between 1 and 49 head of cattle, 67.8% 

(n=122) and 53.3% (n=96), respectively. The number of head of breeding females per farm 

did not exceed 249 head. Only 4.4% (n=8) of those who had stocker cattle had 250 head or 

more. Only 5.6% (n=10) of respondents indicated they had no breeding females, while 28.3% 

(n=51) said they did not background cattle.  

 

Table 3 

 

Number of Head of Beef Breeding Females and/or Stockers Grazed or Backgrounded 

Annually by North Carolina Beef Cattle Producers (N=180) 

  

Number of 

Head of Cattle 

Breeding Females Stockers 

Grazed/Backgrounded 

    n %    n % 

None 10 5.6 51 28.3 

1-49 122 67.8 96 53.3 

50-99 37 20.6 22 12.2 

100-249 11 6.1 3 1.7 

250-499 ---- ---- 5 2.8 

500-99 ---- ---- 2 1.1 

1,000+ ---- ---- 1 0.6 

 

 Table 4 displays the beef cattle producers based on the three regions of North 

Carolina. A stratified random sample was originally done to ensure equal representation from 

each region. A note of interest was that an equal representation of the regions was still seen 

once all of the data were collected.  
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Table 4 

Composition of North Carolina Beef Cattle Producers by Region (N=183) 

Region n % 

Mountains 68 37.2 

Piedmont 61 33.3 

Coastal Plains 54 29.5 

 

  

 Table 5 summarizes the amount of off-farm work performed by the producers. 

Almost half (48.9%, n=87) of respondents performed no off-farm work. Full-time and part-

time work constituted 33.1% (n=59) and 18% (n=32), respectively.  

 

Table 5 

Extent of Off-Farm Work of North Carolina Beef Cattle Producers (N=178) 

Extent of Off-Farm Work n % 

No off-farm work 87 48.9 

Full-time off-farm work 59 33.1 

Part-time off-farm work 32 18.0 

 

  

 Table 6 characterizes the importance of generating enough farm income so that off-

farm work is not necessary, choosing production practices to reduce labor costs, and the use 

of the Internet for business purposes.  Over half of the respondents (54.8%, n=97) found it 

important to generate enough farm income to reduce off-farm work. The majority of the 

respondents (80.5%, n=144) found it important to choose production practices to reduce 
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labor costs. The majority of producers (64.4%, n=116) found the use of the Internet for 

business purposes to be somewhat to not important.  

 

Table 6 

 

The Importance of Generating On-Farm Income, Choosing Production Practices to Reduce 

Labor Costs, and the Use of the Internet for Business Purposes 

 

 

Importance 

On-Farm 

 Income 

(n=177) 

Cost Reducing 

Practices 

 (n=179) 

Internet Use  

(n=180) 

  n % n % n % 

Not important 41 23.2 14 7.8 63 35.0 

Somewhat 

important  

39 22.0 21 11.7   53 29.4 

Important 32 18.1 71 39.7   47 26.1 

Very important 65 36.7 73 40.8  17 9.4 

 

 

 Tables 7 and 8 categorize the respondents based on their past year’s overall net 

household income from all sources, and the percent of that income that came from the beef 

cattle operation. Of the producers who responded, 66.1% (n=113) made less than $60,000 for 

the past year. The majority of beef cattle operations (67.4%, n=118) accounted for 1 to 20% 

of the producer’s net household income. One producer indicated that the beef operation 

accounted for 81 to 100% of the total household income.  
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Table 7 

 

Previous Year’s Overall Net Household Income of North Carolina Beef Cattle Producers 

(N=171) 

 

Net Income n % 

Less than $30,000 61 35.7 

$30,000-$59,999 52 30.4 

$60,000-$89,999 17 9.9 

$90,000-$119,000 15 8.8 

More than $120,000 26 15.2 

 

 

 

Table 8 

 

Percentage of Previous Year’s Household Net Income from the Beef Cattle Operation of 

North Carolina Beef Cattle Producers (N=175) 

 

Percent from Beef Cattle n % 

0 percent 24 13.7 

1-20 percent 118 67.4 

21-40 percent 24 13.7 

41-60 percent 8 4.6 

81-100 percent 1 0.6 

 

 

 Respondents were experienced beef cattle producers. The years of experience ranged 

from one to 70, with a mean of 37.1 years (SD=14.6) and the median years of experience 

being 40 (N=174). Multiple modes existed with 40 and 50 years of experience; both were 

indicated by 31 people.  

 Table 9 categorizes the respondents based on their age, in years. About 44% (n=80) 

of producers were older than 60 years of age. About 44% (n=79) of the respondents were 

also between 41 and 60 years old. 
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Table 9 

Age of North Carolina Beef Cattle Producers (N=180) 

Age Category n % 

Less than 30 years 6 3.3 

30-40 years 15 8.3 

41-50 years 30 16.7 

51-60 years 49 27.2 

Above 60 years  80 44.4 

  

 

 Table 10 summarizes the respondents based on their highest level of education. A 

little over half (53.6%, n=97) of the producers had at least some college education. Of the 

respondents, only 1.7% (n=3) had some high school or less.  

 

Table 10 

Highest Level of Education of Beef Cattle Producers in North Carolina (N=181) 

Level of Education n % 

Some high school or less 3 1.7 

High school graduate/GED 54 29.8 

Vocational/technical degree 27 14.9 

Some college 45 24.9 

College graduate 39 21.5 

Post graduate 9 5.0 

Professional Degree  4 2.2 

 

 Only 6.1% (n=11) of respondents were female, with 93.9% (n=168) being male. 

There was only one respondent who was not white.  
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2. What production practices/technologies are currently being used by beef cattle producers 

in three regions of North Carolina? 

 A number of production practices were looked at ranging from herd health 

management to record keeping. Table 11 categorizes the production practices looked at by 

how often they were utilized by the beef cattle producers. Treating calves for internal and 

external parasites and individually identifying cows were frequently or almost always used. 

The use of breeding technologies, such as artificial insemination and estrous synchronization, 

were among the group of production practices that were occasionally or hardly ever used. 

Although breeding technologies were hardly ever used, when they were, producers were 

more likely to use them on heifers than cows. Being part of a cattle cooperative for marketing 

calves (M=1.83, SD=1.38, n=162) and utilizing a computerized record keeping system 

(M=1.84, SD=1.49, n=163) were also in the same group of production practices. Although 

the likelihood of using a computerized record keeping system was low, the majority of 

respondents (72.6%, n=127) did keep financial and herd records somehow. When it came to 

dehorning methods, the majority of producers (63.5%, n=103) used genetic selection 

(selecting for polled cattle) as opposed to chemical or mechanical methods. 
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Table 11  

 

Current Production Practice Usage by Beef Cattle Producers of North Carolina (N=183) 

 

 

Production Practice n M SD 

1. Treat calves for internal and 

external parasites 

178 4.16 1.27 

2. Individually identify cows 173 4.02 1.53 

3. Keep records – financial and herd 175 3.98 1.42 

4. Market calves independently 172 3.80 1.51 

5. Individually identify calves 174 3.74 1.65 

6. Grazing management plan 174 3.72 1.36 

7. Dehorn via genetic methods 162 3.50 1.84 

8. Vaccinate calves 178 3.47 1.62 

9. Soil test 177 3.42 1.40 

10 Castrate bulls prior to weaning 176 3.42 1.67 

11.Use a breeding plan 169 3.40 1.67 

12. Use a defined breeding season 172 3.38 1.72 

13. Use of Expected Progeny 

Differences in bull selection  

168 3.20 1.70 

14.Use body condition scores to make 

decisions about herd management 

173 3.18 1.59 

15. Have a cow herd health program 169 3.03 1.65 

16. Precondition calves 168 2.77 1.57 

17. Beef Quality Assurance (BQA) 

certified 

161 2.41 1.79 

18. Forage test 167 2.08 1.34 

19. Perform breeding soundness exam 

on bulls intended for breeding 

168 2.07 1.50 

20. Dehorn via chemical or 

mechanical methods 

156 2.02 1.60 

21. Perform pregnancy checks on 

heifers 

171 2.00 1.46 
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Table 11 Continued  

Production Practice 
n M SD 

22. Perform pregnancy checks on 

cows 

168 1.96 1.41 

23. Use computerized record keeping 

system 

163 1.84 1.49 

24. Part of cattle cooperative for 

marketing calves 

162 1.83 1.38 

25. Implant steers prior to weaning 172 1.81 1.38 

26. Use artificial insemination on 

heifers 

166 1.61 1.21 

27. Use artificial insemination on 

cows 

166 1.55 1.18 

28. Use estrous synchronization on 

heifers 

163 1.50 1.11 

29. Use estrous synchronization on 

cows 

164 1.46 1.08 

Scale: 1=Hardly Ever, 2=Occasionally, 3=Sometimes, 4=Frequently, 5=Almost Always 

 

3. What factors affect the beef cattle producers’ decision to adopt new production practices 

and technologies? 

 Factors affecting why a beef cattle producer would or would not adopt new 

production practices and technologies are shown in Tables 12 and 13. Table 12 describes 

why new production practices and technologies would be adopted; Table 13 describes why 

they would not be adopted. The most important reason for adopting a new production 

practice or technology was because it would help generate higher profits (29.7%, n=135). 

The willingness to take risks regardless of uncertainty of the long term effects/outcomes of a 

new production practice or technology was selected least (2.4%, n=11) as a reason for why a 

producer would adopt. The ability of the practice or technology to be tried on a small scale 

(18.7%, n=83), and its ability to fit the goals of the beef cattle operation (19.1%, n=87), were 
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important reasons when deciding to adopt. The main reason for not adopting was because it 

was too expensive to implement (19.5%, n=102). The technology or production practice 

being too time consuming to implement (17.2%, n=90) and not fitting with operation goals 

(14.3%, n=75) were also important reasons for not adopting. 

 

Table 12 

 

Reasons that Affect Why a Beef Cattle Producer in North Carolina Would Adopt  

New Technologies and Production Practices (N=179) 

 

Reason for Adopting n % 

Will help generate higher profits 135 29.7 

Fits with the goals of my operation 87 19.1 

Can be tried on a small scale 83 18.7 

Does not put an extra strain on management/time 

requirements 

76 16.7 

I fully understand how the technology/innovation can be 

applied to my operation 

61 13.4 

Willing to take risks regardless of uncertainty of long term 

effects/outcomes 

2.4 11 

 

Table 13 

Reasons that Affect Why a Beef Cattle Producer in North Carolina Would Not  

Adopt New Technologies and Production Practices (N=179) 

 

Reason for Not Adopting n % 

Too expensive to implement 102 19.5 

Too time consuming to implement 90 17.9 

Does not fit the goals of my operation 75 14.3 

I do not fully understand the technology and how it would 

be applied to my operation 

69 13.2 

Uncertainty of long term effects/outcomes on my operation 66 12.6 

Too technically complex to apply 66 12.6 

To be successful, the technology/innovation needs to be 

applied to an operation larger than mine 

56 10.7 
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 Table 14 describes the degree to which certain factors influenced a beef cattle 

producer’s decision to adopt. An innovation contributing to profitability was the most 

important factor influencing the decision, with a mean score of 3.57 (SD=0.79); 80.9% 

(n=148) of respondents selected it as having a medium to high influence on their decision to 

adopt. Knowing others who have adopted the same technology/production practice had the 

least influence (M=2.95, SD=1.07) on their decision to adopt. Time requirement, technical 

complexity, meeting operation goals, ease of incorporation, and the ability to be tried on a 

small scale were all also indicated as having a medium to high influence on the adoption 

decision. Other factors that were indicated to influence decisions included the initial cost of 

implementation, not having the correct knowledge, not having the needed labor/help, and 

having beef cattle as “weed eaters to keep the land clear.” 

 

Table 14 

 

Factors Influencing the Adoption Decision of Beef Cattle Producers in North Carolina  

 

Influencing Factors n M SD 

Other 5 4.00 0.00 

Contributes to profitability 162 3.57 0.79 

Meets goals of operation 161 3.40 0.90 

Time requirement 163 3.37 0.80 

Easily incorporated  158 3.32 0.86 

Can be tried on a small scale 160 3.08 0.92 

Technically complex 160 3.06 0.93 

Know others who have adopted the same 

technology or production practice 

153 2.95 1.07 

   Scale:1=None,  2=Low,  3=Medium,  4=High 
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4. What are the preferred communication channels and educational interventions used by 

beef cattle producers to obtain new information on new technologies and production 

practices?  

 Table 15 characterizes the respondents by how they would prefer to receive 

educational information. The majority of producers (71.0%, n=125) would prefer their 

information in hard copy, such as newsletters, trade publications, and Extension written 

material. The preference between receiving information electronically (via the Internet and e-

mail) and verbally (face-to-face meetings, field days, farm organization meetings, and the 

telephone) were similar, with electronic information being preferred by 14.2% (n=25) and 

verbal information being preferred by 14.8% (n=26).  

 

 

Table 15 

 

Preference of Information Dissemination Mode of Beef Cattle Producers of North Carolina 

(N=176) 

 

Mode of Dissemination n % 

Hard copy (newsletters, trade publications, Extension 

written material) 

125 71.0 

Verbally (face-to-face meetings, field days, farm 

organization meetings, telephone) 

26 14.8 

Electronically (Internet, email) 25 14.2 

 

 

 Table 16 indicates how often information regarding technologies and/or production 

practices was received from various communication channels/sources. Information from the 

North Carolina Cooperative Extension Services was received the most often, at least four 

times a year (M=3.68, SD=0.86). Information from trade magazines, other cattlemen, 
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newsletters, commodity groups (e.g. NC Cattlemen’s Association), close relatives, 

agricultural industry (e.g. equipment, feed, fertilizer, and animal health dealers), and the 

Internet were among the channels/sources that were received the most. Information from 

veterinarians and private consultants were among the channels/sources that were received the 

least.  

 

Table 16 

 

Frequency of Information Received from Various Communication Channels/Sources  
 

Communication Channel/Source n M SD 

1. Cooperative Extension 171 3.68 0.86 

2. Other 3 3.67 1.53 

3. Trade magazines 168 3.65 1.13 

4. Other cattlemen 162 3.60 1.49 

5. Newsletters 164 3.33 1.12 

6. Commodity group (e.g. NC Cattlemen’s 

Association) 
169 

3.26 1.14 

7. Close relatives (e.g. brother, uncle, father) 
157 

3.19 2.11 

8. Agricultural industry (e.g. feed, fertilizer, animal 

health dealers/salesmen) 
170 

3.14 1.34 

9. Extension publications  161 3.09 1.18 

10. The Internet 156 3.02 1.89 

11. Farm organizations (e.g. Farm Bureau, Grange) 163 2.57 1.36 

12. USDA Farm Service Agency 162 2.54 1.22 

13. Fact sheets/brochures 157 2.41 1.31 

14. USDA Natural Resource Conservation Service 159 2.33 1.12 

15. Research journals 155 2.16 1.37 

16. Face-to-face meetings 155 2.06 1.00 

17. USDA Agricultural Research Service  155 1.94 1.05 

18. Veterinarian 157 1.89 0.99 

19. Private consultants 150 1.61 1.07 

20. Local radio station 153 1.60 1.40 

           Scale: 1=Never,   2=Yearly,   3=Quarterly,   4=Monthly,   5=Weekly,   6=Daily 
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 Table 17 describes the respondents’ preferences for various communication 

channels/sources. Receiving information from the North Carolina Cooperative Extension 

Service was the most preferred communication channel/source (M=3.17, SD=0.76).  

Commodity groups, such as the North Carolina Cattlemen’s Association, and other cattlemen 

were somewhat preferred to preferred. The local radio station (M=1.52, SD=0.82) and private 

consultants (M=1.68, SD=0.79) were the two least preferred methods. The Internet was also 

among the least preferred communication channels/sources (M=2.12, SD=0.95).  

 

Table 17 
 

Communication Channel/Source Preferences of North Carolina Beef Cattle Producers 
 

Communication Channels/Sources n M SD 

1. Other 2 3.50 0.70 

2. Cooperative Extension 174 3.17 0.76 

3. Commodity group (e.g. NC Cattlemen’s 

Association) 

164 2.85 0.85 

4. Other cattlemen 169 2.85 0.86 

5. Extension publications 162 2.83 0.82 

6. Newsletters 167 2.81 0.77 

7. Face-to-face meetings 161 2.73 1.02 

8. Agricultural industry (e.g. feed, fertilizer, 

animal health dealers/salesmen) 
169 

2.62 0.84 

9. Veterinarian 167 2.59 0.95 

10. USDA Farm Service Agency 170 2.45 0.94 

11. Close relatives (e.g. brother, uncle, father) 160 2.44 1.06 

12. Trade magazines 166 2.43 0.85 

13. Fact sheets/brochures 162 2.38 0.91 

14. USDA Natural Resource Conservation 

Service 

162 2.36 0.87 

15. USDA Agricultural Research Service 163 2.35 0.90 

16. Farm organizations (e.g. Farm Bureau, 

Grange) 

158 2.23 0.91 

17. Research journals 162 2.20 0.94 

18. The Internet 163 2.12 0.95 
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Table 17 Continued 

 

Communication Channels/Sources n M SD 

19. Private consultants 157 1.68 0.79 

20. Local radio station 151 1.52 0.82 

  Scale: 1=Not Preferred,    2=Somewhat Preferred,    3=Preferred,    4=Most Preferred 

 

5. Are the selected characteristics of beef cattle producers related to their adoption of new 

technologies and production practices? 

 A Pearson Product-Moment Correlation was used to discover if there was a 

relationship between certain demographic characteristics of the respondents and their 

adoption of new technologies and production practices. When describing the correlations, the 

Davis Conventions were used (Davis, 1971). A very strong association is considered when 

the coefficient is .70 or higher; .50-.69 describes a substantial association; .30-.49 is a 

moderate association; a low association is associated with .10-.29; and a negligible 

association is .01-.09.  

 The significant findings are shown in Table 18. The strongest positive significant 

correlation existed between the ease of incorporation of an innovation and education level 

(r=.267, p=.001). This indicates that there was an almost moderate correlation, showing 

producers with higher education levels were more likely to choose an innovation based on 

ease of incorporation. Another notable significant positive correlation existed between the 

percent of the net household income that came from the beef cattle operation and the 

contribution of the innovation to profitability (r=.257, p=.001). This relationship had a low, 

almost moderate association. This showed that the more income that came from the beef 
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cattle operation, the more concerned the producer was with adopting innovations that 

contributed to profitability.  

 The strongest negative significant relationship showed an almost moderate 

relationship between the number of head of breeding females and the ability of the 

innovation to be tried on a small scale (r=-.251, p=.001). This indicated that the larger the 

operation, in terms of head of cattle, the less concerned the producer was with trying the 

innovation on a small scale. Another notable significant negative correlation existed between 

the years of farming experience and the contribution of the innovation to profitability 

 (r=-.220, p=.006). This relationship had a low association. This indicated that the more years 

of farming experience a producer had, the less concerned he/she was with an innovation 

being profitable. This goes along with findings by Bassrir and Gillespie (2006), finding that 

the main motivation for cow-calf operations is to maintain and conserve land, not 

profitability, with a positive relationship found between age and maintaining and conserving 

land. 
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Table 18 

 

Correlation between Beef Cattle Producer Characteristics and their Adoption of New Technologies and Production Practices  

 

  Demographic Characteristics 

 

Adoption 

Factors 

 Number of 

breeding 

females in 

herd 

Number of 

stockers 

grazed/backgrounded 

annually 

Past 

year’s 

net 

income 

% of net 

income from 

beef cattle 

operation 

Years of 

farming 

experience 

Age 

Category 

Highest 

level 

of 

education 

Contributes 

to 

profitability 

r 

Sig. 

n 

.157 

.048* 

160 

.168 

.033* 

160 

.160 

.049* 

152 

.257 

.001** 

154 

-.220 

.006** 

154 

-.185 

.020* 

159 

.242 

.002** 

160 

Time 

requirement 
r 

Sig. 

n 

-.012 

.879 

161 

.019 

.807 

161 

.100 

.221 

153 

-.036 

.653 

155 

-.153 

.059 

154 

-.156 

.049* 

160 

.108 

.173 

161 

Technically 

complex 
r 

Sig. 

n 

-.006 

.944 

158 

-.104 

.192 

158 

.083 

.310 

150 

-.009 

916 

152 

.051 

.532 

151 

.009 

.915 

157 

.067 

.401 

158 

Can be tried 

on a small 

scale 

r 

Sig. 

n 

-.251 

.001** 

158 

-.127 

.112 

158 

.003 

.968 

150 

-.139 

.087 

152 

-.135 

.096 

152 

-.142 

.076 

157 

.143 

.073 

158 

Meets goals 

of operation 
r 

Sig. 

n 

.034 

.670 

159 

.067 

.398 

159 

.077 

.348 

152 

.096 

.238 

153 

-.093 

.257 

152 

-.182 

.022* 

158 

.240 

.002** 

159 

Easily 

incorporated 
r 

Sig. 

n 

.145 

.071 

156 

.063 

.436 

156 

.157 

.056 

148 

.081 

.326 

150 

-.119 

.149 

149 

-.087 

.282 

155 

.267 

.001** 

156 

Know others 

who have 

adopted same 

innovation 

r 

Sig. 

n 

.000 

.996 

151 

-.004 

.962 

151 

.083 

.327 

143 

.051 

.545 

145 

.039 

.640 

144 

-.111 

.177 

150 

.203 

.012* 

151 

*correlations significant at the 0.05 level 

**correlations significant at the 0.01 level 
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6. Did the three regions of North Carolina differ in their current production practice usage 

and information dissemination preferences?    

 A two-way multivariate analysis of variance was conducted to see if the three regions 

of North Carolina, the Coastal Plains, the Mountains, and the Piedmont, differed in their 

current production practice usage (see Appendix A, Section I, Question 1) and preferences of 

communication channels and sources (see Appendix A, Section II, Question 3). This test was 

conducted at α=.05 significance level. No difference was seen among the regions for either 

production practice usage or communication channels and sources preferences.  
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CHAPTER 5 

SUMMARY, CONCLUSIONS, DISCUSSION, IMPLICATIONS,  

AND RECOMMENDATIONS 

 

Summary  

 The purpose of this study was to determine the current production practice usage, 

why or why not a production practice would be adopted, and the preferred mode of receiving 

information by beef cattle producers in three regions of North Carolina. Through a 

quantitative study the following research questions were addressed: 

1. What are the characteristics of beef cattle producers in the three regions of North 

Carolina? 

2. What production practices/technologies are currently being used by beef cattle 

producers in the three regions of North Carolina? 

3. What factors affect beef cattle producers’ decision to adopt new production 

practices and technologies? 

4. What are the preferred communication channels and educational interventions 

used by beef cattle producers to obtain new information on new technologies and 

production practices? 

5. Are the selected characteristics of beef cattle producers related to their adoption of 

new technologies and production practices?  

6. Do the three regions of North Carolina differ in their current production practice 

usage and preferences of receiving information?  



 

53 

 

 This study aimed to better understand the needs of beef cattle producers in the three 

regions of North Carolina (Coastal Plains, Mountains, and Piedmont) in relation to 

production practice adoption and information dissemination.  

 Because of the nature of this study, there were some inherent limitations that could 

not be controlled. The researcher obtained the contact lists from county Extension agents. 

The researcher had to rely on those lists being up-to-date and representing actual beef cattle 

producers, resulting in possible frame error. This could have also created bias among the 

respondents for their communication channels and sources preferences because they 

previously had contact with the North Carolina Cooperative Extension Service. Another 

possibility of frame error existed due to removal of non-deliverable addresses, non-beef 

cattle producers, and deaths. The data sample of 588 from a sampling frame of 1,130 

introduced response error as a limitation of the study.  Because the sample representing the 

three regions of North Carolina was purposive, the results can only be generalized to the 

study population and not to the beef cattle industry of North Carolina as a whole. Because 

survey research was used, the data obtained consists of perceptions of the respondents and 

not actual changes or adoption of production practices or technologies. Although the 

instrument was pilot tested successfully, there was a chance that a study participant could 

have misunderstood a question or did not answer truthfully.  

 Survey research was conducted according to Dillman’s Tailored Design Method 

(Dillman, 2009) to collect data for this study. Dillman suggests four points of contact in order 

to obtain the highest response rate possible. A pre-notice letter was sent on January 9, 2013. 

The cut off for receiving new data was March 8, 2013. Descriptive and correlational statistics 
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were used to describe the data for this study, along with a multivariate two-way analysis of 

variance. 

 The results showed that the majority of the respondents were white males with an age 

category of 51 to above 60 years old, with an average of 37.1 years of farming experience, 

and at least a high school education. The respondents equally represented the three regions of 

North Carolina. They mainly specialized in livestock farming, with beef cattle being the 

primary commodity produced. The majority of producers had fewer than 50 head of cattle on 

their operation and almost half performed no off-farm work. They found it important to try to 

generate enough on-farm income so that off-farm work was not necessary. The majority of 

respondents made less than $60,000 for a net household income, with cattle operations 

accounting for 1 to 20% of that total income.  

 Treating calves for internal and external parasites was the most commonly used 

production practice. The use of breeding technologies, such as artificial insemination and 

estrous synchronization, were the least commonly used practices. The most important reason 

for adopting a new production practice or technology was because it would help generate 

higher profits. A production practice or technology being too expensive to implement was the 

main reason for not adopting. When considering factors that contribute to the adoption 

decision, an innovation contributing to profitability highly influenced the decision. Knowing 

others who have adopted the same technology/production practice had the least influence on 

the decision to adopt.  

 The majority of respondents would prefer to receive their educational information in 

hard copy, such as newsletters, trade publications, and Extension written material. 
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Respondents preferred most to receive information from the Cooperative Extension Service. 

They also received information most frequently from the Cooperative Extension Service.  

 A Pearson Product-Moment Correlation was used to discover if there was a 

relationship between certain demographic characteristics of the respondents and their 

adoption of new technologies and production practices. An almost moderate relationship 

existed between the ease of incorporation of an innovation and education level, meaning the 

higher the level of education the more the ease of incorporation played a role in their 

adoption decision. There was an almost moderate negative relationship between the 

innovation’s contribution to profitability and years of farming experience, meaning the more 

years of farming experience, the less profitability influenced the adoption decision.  

 A two-way multivariate analysis of variance was conducted to see if the three regions 

of North Carolina, the Coastal Plains, the Mountains, and the Piedmont, differed in their 

current production practice usage and preferences of communication channels and sources. 

No significant difference was found among the regions.  

 

Conclusions and Discussion  

1. What are the characteristics of beef cattle producers in the three regions of North 

Carolina? 

 The objective of this research question was to describe the characteristics of the beef 

cattle producers in the three regions of North Carolina. The typical beef cattle producer was a 

white male, between 51 and over 60 years old, with at least a high school education, who had 
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37 years of farming experience, had less than 50 head of cattle on the operation, had no off-

farm work, and 1 to 20% of the net household income came from the beef cattle operation.  

 Data from the 2007 Census of Agriculture agrees with this study’s findings on the 

gender, race, age, and the number of head of cattle on an operation. The 2007 Census of 

Agriculture indicates that the typical beef cattle farmer in the United States was a 58 year old 

white male with less than 50 head of cattle. McBride and Mathews, Jr. (2011) found that 

60% of United States beef cow-calf operations are small farms with most of the household 

income coming from off-farm sources, which contradicts this study; this study found that the 

majority of the respondents have no off-farm work. The amount of off-farm work has been 

shown to affect production practice adoption and acquisition of information (Dorfman, 1996; 

Baumgart-Getz et al., 2008; Gillespie et al., 2004; Doye et al., 2008; Gillespie et al., 2007; 

Gillespie et al., 2008; and Chung et al., 2010).  

  Doye et al. (2008) reported similar results to this study from their research of cow-

calf producers in Oklahoma. They found cow-calf producers had less than 50 head of cattle 

with a net income from the beef operation accounting for 1 to 20% of their household net 

income. This shows that income for those who produce beef cattle comes from sources other 

than the beef production, which could affect adoption rates (Gillespie et al., 2004; Doye et 

al., 2008; and Chung et al., 2010).  

 Education level has been found to be positively related to production practice 

adoption and information acquisition (English et al., 2009; Dorfman, 1996; Baugmgart-Getz 

et al., 2008; Gillespie et al., 2004; and Gillespie et al., 2005).  
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2. What production practices/technologies are currently being used by beef cattle producers 

in the three regions of North Carolina?  

 The objective of this research question was to determine what production practices 

were currently being used by beef cattle producers in the three regions of North Carolina. 

The most common practice used was treating calves for internal and external parasites. The 

products used to prevent a parasitic infection are relatively inexpensive and easy to apply and 

administer. It has been shown that de-worming young cattle, especially, can be beneficial at 

reducing the chances of decreased weight gain due to a parasitic infection (Thomas, 2012). 

Investing in deworming products is an inexpensive way to create profitability. Practices that 

were related to the utilization of breeding technologies, such as artificial insemination and 

estrous synchronization, were among the practices that were least used. These practices 

require more technical skill, time, and money, and can have a perceived lower rate of return 

which turns producers away from putting them into practice (Ishmael, 2012). A study done 

by Gillespie et al. (2012) used the data from the United States Department of Agriculture’s 

Agricultural Resource Management Survey to determine factors leading to the adoption of 

technology, management practices, and production systems by United States beef cow-calf 

producers. They found that only 8.5% of United States beef cow-calf operations used 

artificial insemination. 
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3. What factors affect beef cattle producers’ decision to adopt new production practices and 

technologies?  

 The objective of this research question was to determine the reasons behind why a 

producer would or would not decide to adopt a new production practice or technology. The 

most common reason for adopting an innovation was that it would generate higher profits. 

The main reason for not adopting was because the innovation was too expensive. The amount 

a factor influenced the decision to adopt was also examined. Contribution to profitability was 

the most important factor influencing the decision to adopt. These results go along with what 

was found for Research Question 2. Practices and technologies that were not seen as 

contributing to profitability were adopted at a lower rate. Rogers (2003) points out the rate of 

adoption of an innovation depends on perceived characteristics of the innovation by a 

potential adopter. One of those characteristics is the innovation’s relative advantage, the 

degree to which and innovation is recognized as better than what currently is in place, which 

is usually measured in economic terms. A study done by Faminow et al. (1999) on Arkansas 

cow-calf producers to determine their production and marketing practices found that 

profitability was an important factor when deciding to adopt an innovation. Amacher and 

Feather (1999) found that misperceptions by producers on the effect an innovation would 

have on farm profitability lead to decreased adoption.   
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4. What are the preferred communication channels and educational interventions used by 

beef cattle producers to obtain new information on new technologies and production 

practices? 

 The objective for this question was to determine which communication channels and 

sources were preferred by the beef cattle producers of North Carolina. The majority of 

respondents preferred to have their information in hard copy, such as newsletters, trade 

publications, and Extension written material. The majority of the producers surveyed 

preferred their information to come from the Cooperative Extension Service. Private 

consultants and the Internet were among the least preferred communication channels/sources.  

 Many of the producers for this study indicated that they produced multiple 

commodities besides beef cattle. Akridge, Gloy, and Whipker (2000) conducted a study to 

determine the usefulness of media and personal information sources for commercial crop and 

livestock farmers. They found that a favorable attitude toward a variety of sources and 

channels increased as the number of commodities produced increased. They also found that 

43.1% of commercial farmers involved in their study often or always found the Extension 

Service useful. Batte, Jones, and Schnitkey (1989) found that 83.9% of commercial farmers 

in Ohio found the Cooperative Extension Service useful or very useful. Akridge et al. (2000) 

also found that older producers viewed direct mail more favorably than younger producers. 

This goes along with results from this study, with the typical producer being over 50 years 

old and preferring their information in hard copy.  

 Licht and Martin (2007) found that Iowa crop producers preferred personal 

consultations because the information provided was more reliable, timely, local, and specific 
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to their operation and problem, contradicting the results of this study. Batte et al. (1999) also 

found that larger, more specialized farms utilized more specialized sources, such as private 

consultants, to satisfy their information needs.  English, Jensen, and Menard (2009) sampled 

Tennessee livestock farmers, finding that Internet use was associated with a favorable view 

on multiple information sources. 

  

5. Are the selected characteristics of beef cattle producers related to their adoption of new 

technologies and production practices? 

 The objective for this research question was to determine if demographic 

characteristics impacted the producers’ decision to adopt new technologies and production 

practices. There was a moderate positive relationship between the ease of incorporation and 

education level. Johnson and Ruttan’s 1997 study on the United States’ livestock industry 

found that technologies that did not require initial changes were more readily adopted than 

those that needed modifications. 

 Another notable significant positive correlation, with an almost moderate association, 

existed between the percent of the net household income that came from the beef cattle 

operation and the contribution of the innovation to profitability. Gillespie, Kim, and Paudel 

(2004) found that the higher percentage of household income that came from the beef cattle 

operation indicated the higher likelihood of adoption to occur. Doye et al. (2008) found that 

as the dependence on the operation for income grew, Oklahoma beef cattle producers 

managed their herd more in line with the recommendations from the university. 
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 The strongest negative relationship, with an almost moderate association, existed 

between the number of head of breeding females and the ability of the innovation to be tried 

on a small scale. Johnson and Ruttan (1997) also found that the ability to monitor and 

measure the impact of the technology had an impact on adoption rates, which opposes the 

findings of this study.  

 Another notable significant negative correlation, with a low association, existed 

between years of farming experience and the innovation’s contribution to profitability. 

Bassrir and Gillespie (2006) found that the main motivation for cow-calf producers was to 

maintain and conserve land, and because of this, producers may have less interest in 

production practices that affect profitability (Gillespie et al., 2008).  

 

6.  Do the three regions of North Carolina differ in their current production practice usage 

and information dissemination preferences? 

 The objective of this research question was to determine if any differences existed 

among the three regions of the state on their current production practice usage and 

information dissemination preferences. North Carolina is very diverse in terms of geography 

and soil types throughout the state, making certain areas better for particular agricultural 

enterprises to be more prevalent than others. Because of this, it was thought that many 

differences would be found in regard to the production practice usage across the regions. No 

statistical differences were found among the regions; therefore, we can conclude no 

differences existed.  

 



 

62 

 

Implications 

 There have been numerous studies done in the past trying to determine factors that 

affect the adoption of recommended production practices by agricultural producers. 

Information dissemination has been linked with adoption rates, along with certain 

demographic characteristics. This study also found the same connection. Because this study 

focused on reasons for adoption, the results can help organizations, such as the North 

Carolina Cooperative Extension Service, in developing educational programs aimed at those 

with an educational need.  

 Producers who relied more on the beef cattle operation for a larger percent of their 

total household income were more concerned with adopting technologies and production 

practices that contribute to profitability, implying they are more willing to adopt than those 

producers who do not rely substantially on their beef cattle operation for income. Larger 

operations were less concerned with the ability to be able to try the innovation on a small 

scale, suggesting they are more willing to adopt an innovation without knowing the outcomes 

of implementation. Because they are a larger operation, they have more economic means to 

adopt, or they rely more on the operation for income, and are therefore, more willing to 

adopt, especially if it contributes to profitability. Efforts should be made to disseminate 

information regarding innovations that contribute to profitability.  

 The ability of the innovation to be tried on a small scale was seen as an important 

factor when deciding to adopt a new technology or production practice. This indicates the 

need for demonstrations, field days, and/or individual farm attention. 
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  Farmers with more years of farming experience were less concerned with adopting 

innovations that contributed to profitability, implying they are less likely to adopt 

innovations. This indicates that farmers with less years of farming experience are more 

concerned with adopting innovations that contribute to profitability. While those producers 

less likely to adopt should not be neglected, the primary focus should be put on beef cattle 

producers with less years of farming experience when developing educational programs 

regarding innovation adoption. 

 An innovation being too time consuming was a major barrier to adoption, suggesting 

the producers may have an off-farm job that limits their time spent working on the farm. Not 

fitting the goals of the operation was another barrier to adoption. The importance of an 

innovation to fit the goals of the operation implies producers have set goals for what they 

want to gain from having a beef cattle operation. This suggests, when developing educational 

programs, the developer needs to determine and keep in mind the goals of its target audience. 

 Decreased use of breeding technologies suggests a lack of information and/or 

technical training necessary to implement the practices, along with perceived high inputs, 

such as time, labor, and management, with low outputs, or profitability. Similarly, with a 

decreased use of cattle cooperatives for marketing calves, a lack of information on the 

benefits of implementation and communication with other producers, along with the expected 

utility associated with adoption not exceeding the expected utility associated with non-

adoption, may be preventing these production practices from being utilized. This suggests a 

need to emphasize underutilized production practices that can contribute to profitability.  
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 Of the communication channels and sources studied, producers had the most contact 

with the North Carolina Cooperative Extension Service. The data showed that it was also the 

most preferred communication channel/source by producers. This relationship suggests that 

the more contact a producer has with any given communication channel or source, the more 

likely that particular channel or source will be preferred and used in the future. This also 

implies that the North Carolina Cooperative Extension is effectively reaching beef cattle 

producers.  

 

Recommendations 

 Based on the findings and conclusions discovered in this study, recommendations 

have been made in two areas. These areas are: recommendations for practice and 

recommendations for further research.  

Recommendations for Practice 

1. The North Carolina Cooperative Extension Service, and other organizations that 

provide educational interventions for farmers, can create programs that focus on 

production practices that were found to be least used currently by beef cattle 

producers. These practices include breeding technologies and those that reduce cost 

and create profitability.  

2. The North Carolina Extension Service is the most preferred communication channel 

or source of information for beef cattle producers in North Carolina, therefore 

Extension needs to continue their communication efforts and build upon this success.  



 

65 

 

3. Educational programs should make an effort to target beef cattle producers with an 

educational need, without abandoning those where cattle are not their primary source 

of income or those not as concerned with profitability.  

4. Demonstrations and field days showing an innovation being tried on a small scale 

should be developed for potential adopters, in order for them to physically see the 

implementation and results of adopting a new production practice or technology.  

5. Use of the Internet was low; therefore, the North Carolina Cooperative Extension 

Service and other groups that provide educational interventions for farmers should 

encourage Internet use and demonstrate how it can be used as a supplemental tool to 

the educational interventions that the organization provides to farmers.  

6. Beef cattle producers with less years of farming experience should be targeted 

because they have a greater need for the information and have been shown to be more 

willing to adopt new production practices and technologies. 

 

Recommendations for Further Research 

1. This study should be replicated in other states with beef cattle operations and 

producer characteristics similar to those of North Carolina in order to assess 

similarities and differences between adoption qualities and information dissemination 

preferences across the nation.  

2. This study should be replicated in subsequent years as technology, the beef industry, 

and producer’s age changes in order to determine the changes in technology and 
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production practice usage, factors that influence adoption, and preferences for 

information dissemination channels and sources.  

3. This study should be replicated with the focus on whether or not the number of 

commodities produced has an influence on technology and production practice 

adoption along with information dissemination preferences.  

4. Further research should be conducted to ascertain why certain communication 

channels and sources are or are not preferred by beef cattle producers. 

5. Further research should be done to determine the driving factors for having a beef 

cattle operation, e.g., as a hobby or for income purposes, as this may be a factor to a 

producer’s adoption decision of new production practices and technologies.  

6. Further research should be done to determine the influence of multi-generations on an 

operation’s adoption and management decisions. 

7. Further research should be conducted to determine why similarities existed among the 

three regions of North Carolina despite the differences in geography, climate, and the 

scope of commodities produced.  
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APPENDIX B 

NOTIFICATION LETTER 

    

Department of Agricultural and Extension Education 

College of Agriculture and Life Sciences 

North Carolina State University 

Campus Box 7607 

Raleigh, NC 27695-7607 

Phone: (919) 513-2349 

Fax: (919) 515-1965 

         
01/07/2013 

 

«AddressBlock» 

 

«GreetingLine»  

 

I am writing to ask for your help with an important study being conducted by a graduate 

student at North Carolina State University to understand current production practices, 

adoption qualities, and preference of information delivery of beef cattle producers in North 

Carolina. In the next few days you will receive a request to participate in this project by 

answering questions about production practices used on your beef cattle operation and your 

preferences of information delivery method.  

 

We would like to do everything we can to make it easy and enjoyable for you to participate 

in this study. I am writing in advance because many people like to know ahead of time that 

they will be asked to fill out a questionnaire. This research can only be successful with the 

generous help of producers like you.  

 

I hope you will take 10-20 minutes of your time to help us. Most of all, I hope you enjoy the 

questionnaire and the opportunity to let us know how you can be best served.  

 

Sincerely, 

 

 

Elizabeth Joseph 

Graduate Student, Agricultural and Extension Education 

North Carolina State University  
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APPENDIX C 

COVER LETTER 

    
Department of Agricultural and Extension Education 

College of Agriculture and Life Sciences 

North Carolina State University 

Campus Box 7607 

Raleigh, NC 27695-7607 

2/18/13  

 

«AddressBlock» 

 

«GreetingLine» 

 

 My name is Elizabeth Joseph and I am a graduate student at North Carolina State University.  

For my Master’s research, I am trying to determine the differences in technology usage and adoption 

by beef cattle producers in three production regions of North Carolina along with their 

communication and educational preferences.   

 

You are one of a select group of beef producers who have been identified to participate in this 

study.  Although your participation is strictly voluntary, I would appreciate it if you completed the 

enclosed survey instrument.   There should be no risks associated with your participation.  The results 

of this study will benefit professionals at North Carolina State University to improve upon the 

educational needs and preferences of NC beef cattle producers.   

 

Your answers to the survey instrument are completely confidential and will be reported only 

as summaries in which no individual’s answers can be identified.  When you return your completed 

survey instrument, your name will be deleted from the mailing list and never connected to your 

answers in any way.  If you choose to participate in this study, please follow the directions for each 

question and answer them to the best of your knowledge.  Your completion and return of the survey 

instrument will indicate your willingness to participate in this study.  If for some reason you prefer 

not to participate, please let me know by returning the blank survey instrument in the enclosed 

postage paid envelope.  You will not receive anything for participating other than the satisfaction of 

knowing you are helping me and North Carolina State University.   

 

 Thank you for taking the time to assist me in accomplishing my educational goals.  If you 

have any questions or comments, please do not hesitate to contact me by phone, (914)489-5330, or e-

mail, ekjoseph@ncsu.edu.  

 

Sincerely, 

 

 
Elizabeth Joseph 

Principal Investigator and Graduate Student 

 NCSU Department of Agricultural and Extension Education 

mailto:ekjoseph@ncsu.edu
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APPENDIX D 

THANK YOU/REMINDER POST CARD 

 

February 6, 2013 

 

Two weeks ago a questionnaire was mailed to you because your beef cattle operation was 

randomly chosen to help in a study about current production practices, adoption qualities, 

and information delivery method preferences.  

 

If someone at your address has already completed and returned the questionnaire, please 

accept our sincere thanks. If not, please have the person who is involved in the beef cattle 

operation do so right away. We are especially grateful for your help with this important 

study. 

 

If you did not receive a questionnaire, or if it was misplaced, please call me at (914)489-

5330 or email me at ekjoseph@ncsu.edu and I will get another one in the mail for you today.  

 

Sincerely, 

  

Elizabeth Joseph, Graduate Student, North Carolina State University  

  
 

 

 

 


